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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability of discharge electrodes and to 
broaden the selecting range of electron emission materials, by providing the laminar 
discharge electrodes on an insulative base body, also by providing discharge 
starting electrodes made of diamond in the portion facing a discharge gap of the 
discharge electrodes. 

SOLUTION: Conductive layers 2 are formed on the surface of a ceramic element 
body 1 through discharge starting electrodes 30 composed of diamond layers, and 
edges of the discharge starting electrodes 30 are extended toward a discharge gap 
2A, beyond edges of the conductive layers 2 being discharge electrodes. When a 
voltage is impressed, first, field electrons are discharged from the diamond in the 
discharge gap between the discharge starting electrodes 30, 30 composed of 
diamond layers having a low work function. Thereby, an initial discharge is easily 
started, to set off the discharge between the conductive layers 2, 2 of the 
discharge electrodes. Thus, the discharge starting voltage can be lowered, to lower 
the impulse response voltage. 



CO 



n 




V" 

s. 

m 



LEGAL STATUS 

[Date of request for examination] 31 .03.2000 

[Date of sending the examiner's decision of rejection] 31 .08.2004 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



(19) B*BBfrfF/f (JP) 02) & H 4*F ft ^ ^ (A) (ll)#fffflK&B8#^ 

#IB2000- 12186 
(P2000-12186A) 

(43)&BB B ¥J£12*F 1 n 14 B (2000. 1 ■ 14) 

(5i)int.a.' m\%m F I r-?:i-r(##) 

HO IT 4/12 HO IT 4/12 F 

4/10 4/10 G 



SSifcfc *ft:£ St3RJg©*5 OL (£ 6 H) 



(21)fflB#^ 


fcK¥10- 171469 


(71)ffilffiA 


000006264 










(22)tMSB 


¥j£l0*p6 18 B (1998. 6. 18) 




JjG5t£S=F ttEK^WT lTB5#lf 
















^3£*^rfr«2gl«riTB297#Jft 














(72) 


ffl'P 








fiffimiRXii5«i«Br^««227o#ia h 














(74)ftlA 


100086911 











(54) [»H0«tt3 ^T^v-yt 



(57) [mm] 

mm] l o 0VJKTwffiv^iB8Mft«H*6«flES:*« 
tti »«■ wig^j6H £ e r t & -e# 6 u- - v> r ^ y 




(2) 



2000-12186 



m^i-^^-^r^y-^o 

[0 0 0 1 ] 20 

iam<omirz&m&m sew* 

1 0 ov^xT(Dm^^^cmmhm& 
z. £ fcx% si?— e^r ^y-/<icit5 0 
[0002] 

[0003]® H7 (a) t^i-^P<, Rtt^<Dir7 

S 7 ^ » 1 wilCM^ t / 2 A ^r* ITill 
ffAl, #9*»5*>W«*»lt*«6 A, 6Bfltih 

ufc^m^r^ yfmfr—*JT-fy—'\ 7 a, 7b&v 

[0004]® 0 7 (b) iw^-T^K . 07 (a) <7> 

^-^ryy-^^Kj^m/E^i^iS^Sfc^tc, ^fi 

ISA, 8B^f Uct)0^7^f 9rti;TOj4^ 
^X*$tALfc^^T'fc5o so 



[0005]® 07 (c) (C^i~$p < x ir 9 ^ y * * 

mfc 1 0 ±ic^m^-t 7/2 a 2 4^ 

s/7 p 2AS8tW:»SIi 2^^itTi^T-m^i 3 
A, 1 3B&J&9f+rt\ ^FSttXf^SritALfc^y^! 
f-^7yy-/< 0 14 A, 14B(i±MlI^ 

[0006]® 07 (d) {Z7fki-tm < , 7 S $/ * * 
m 1 5 <7>M*SH^ ^Hi 1 6 A, 1 6 B &tef$ Lfc#t 
±t«17A, 17B3rI2mu rtgR(wTSH4^^S:*t 
ALWyir^^ 18 A, 18Bliy-K»T* 

[0007]© 07 (e) t^-r&K. -ttntkmm, 

SI 9 A, 19B^7^f2 0rtMILtTOW 

^^itAL^^-^Mi^-^ryy-^ 2 1 A, 2 1 
[0008] c^?>^^5K6D^— -^r^y— /<-cf±, #c 

[0 0 0 9] 

1 0 OV^T^ffi^lEX^ott), i^-^m^^ 

^^tLrv^5^^i^-v ; ry > y-x^rii, ioovw 
ft. 

[0010] £/c. -r—i?T-7y--'<<Dtttkm#ftiz 
mmm^^b, &t>\ a ±5 

[0011] McmmM<om^m^^^xhx^ — 
m<o\^±^m^tix^^ 0 

[0012] *ftWte±u&&<Dmm&%M&:^. 1 0 

^ta(S^^^5^<b^T^5^--> ? r^y-/^^#t 
[0 0 1 3] 

6t-yryy-/<Hfc^T, y^^-=e> KJ: 9 
[0 0 14] ^t ; eyratt»SW/h^<, mT-^r 



(3) 



&ffl 2000-12186 



mizx 9®M,izti)mn*i>mm£tiz>o ^t, 100 

[0 0 15] «0ffl«-T-Sr««i-6tt«BB*ftm«* s 
[0 0 16] «^iSttJt-B8LTtt. y-fir^^ 

*Rfc[SOfc*£05 C <h^T-# 5 0 10 
[0 0 17] 

mwnmMnMm] sxTizmm&#m^x*ftw<D& 

[0018] 01 — 5 l«!P^(Of-^T/y-/^I 
[0019] IU1 <D1?— i>T -fV — y<n. 0 7 ( a ) d 

mx v tezttcmmtemm 30^ ur^mii 2 
$tuxi^^0 7 (a) n^tt-^ryy-/^S 
*otettra«(©«j«i:*ttT^6 0 **s. asms? 

3 0 aWRtt. ft«W£ £ ft£«M 2 offi^J: 
[0 0 2 0] i2 0f-^77'y-/U HI 7 (b) 

^-y KJiJ: 0***«H»MM3 o^Lt#lf2^ 
M^n^^i7 (b) m^-t-p— ^r^y— 30 

[0021] 0 3<Df— ^r^y-^d, 07 (c) 
^i-^y^^—^r^y-^^^^iSffl bfct>^ 

J; t) * S tt« *MM 30^u ^m/i 2 a* mat £ ti 
x^6^i7 (c) tz^i-tf— v?ryy- ^fcftfc 

[0022] 02, a^t-^ryy-^dio^ti, 
[0023] ii-3ot->?7yy-/<m mma> 

[0 0 2 4] i4i^tt-^7yy-^|j:, 0 7 
(d) ^i-^^^ru^^^lgiKSriBfflLfet^ 

-e*>9. ir^ s s/^^f 1 s^rtffi^ssffii 6 a, 

1 6BOgffi^ffiS^a0f«w^^^^KB-t«9*S»C so 



m^^D?1^3 0 (3 0 a— 3 0 i) j&SR«*6;h/CI^4. 
[0 0 2 5] tnio, Z.<Oi$#>WT\s*?\^$d\^X. Hi 

*k*H*&m« 30a, 30b, 30c, 30d <D%h%Wt 
ttjfci<£U i&^fi. MiMi3 0 f — 3 0 j £D^£: 

[0026] 0 5t^-r-^-^ryy-^ji > 07 
(e) {r^t-^^^M^-^r^y-^^^wSriB 

ffi Ufcfc£>-e*>9 , Mill 9 A, 19 B<Dmffi&Z$ 

tfy *W 2 o tnfmx. ir^e is KJi J; 9 * 6#c®P^£ 

m^3 0 (3 0 k- 3 Or) ^Rtt<b*LT^5 0 

[0027] zw—VT-fy— '<{z&\,*xi>* j&mffl 
«r«ffi3 Oil »«SrHl*feLa^*trRlffi«w^ft< fc fc— 
«IKtttttffi< , £HUM*&W13 0 k, 3 0 1 <D^, ft 
WMihnMZ Orn, 3 0 n <£>^, gel/ M2£fcOMteW£ 3 
0 o — 3 0 p £>3^ ft«M*&Hffi 3 0k, 301, 30 
r WfcottS^, 

[0 0 2 8] 04, 5C:*51^-C\ JfeSBBtefllffi 

^cmmmmm^wc^m^nnhrix^^xh^\ 

[0 0 2 9] 04, 5©t-^y-/<1?fcoTt, 
KJI<aft«M*HH£3 0, 3or^ift«^ty^^ 

[0030] *ib\ Miifi, — r /uy7 y & 

JR. y ±«&JBL Ti, Zr, Hf, V, Tb, 

Ta,W, TiN, SnOz, B a A 1 4, Si C%£<D 1 
axi±2«K±<o»«tt»»-e***^5dS. 
*J^tll ^^^K«J;f9*SScliBfl^«ffi«:H:«t 

HIT, Cu, Al, Ag^fiSSWftSri^-Ctfi 
V\ 

[0 0 3 1 ] 0 1— 3(d^:-r^— ^T>^y-^(^jo^ 
X, %cKMMtti:Z>m9M2<nmmtei~~2 0 vm* 1# 
(-1—3 MmgS ttS^^U^ 

[0032] ^fc. wtmmthmm<r>?'<^*>h*mte. 

tit ^tf>, t^e y 7 y - ^M 1 < (D^ 
[0 0 3 3] r 0 J: ^i: LtM$ix5^ t^ey KI 



(4) 



%fffl 2000-12186 



[0 0 3 4] Hl^3©t-S/7^y- ^i^io^ 

^Sc«M*&Sffi 3 0 OjgfcjtJilS (0 3OT) (10 -5m 

[0035] mme (a) - (f) sr#BBur*»w 

[0036] 06 (a) — (f) fcfc, BSWtfy^ 

5 0 10 

[0 0 3 7] £i\ A 7^ h^^ir^ * ^ 

lzmfc-rz mi (a) , (b) ) . i^t*^ 

KMK3 l±fc^**3 2*«l^T (Hi (c)).J* 

*tJfe^?{^«t 9 Mjfc'i~Z> (01 (d) ) 0 -£gq^ n 

3 2£lfc9^L (01 (e) ) . ^^32(OMl:« 

* S ttfc^ t y / 3 4 U' - t-S:SJt LX^ t^e v 
K»«3 l«r»iW&^lft*U'C*«^-r-y7 p 3 5&«fifc 

"t*5 0 20 

[0 0 3 8] 0 3 1^^— ^r^y— ^(3, C<7)J:5 

[0 0 3 9] *jb\ n-si^tf-Wy-^ 
tt. ^p^o^-v ; Tyy--^(^^o^ffi^--^ij^^ 

not'fcoT, :£3^(i0^t>^^#11<^ — 

•^r ^ y -/^ i>mm r-# 6 r £ 5 * -ct * t \ 

[0 0 4 0] 

vtf-tteh warn* &m&-r st^^nyK-c 



6 

[mi] *ilwt-^7/y-/^Sl«^^t 

[02] ^mm^-^T^y-y^mm^mm^^i- 
^/^t-^ryy-^^ffiit-fc^ 
[03] ^r^y— ^<ojafi<D»ttfc^i- 

fy/it-^7yy-/^iiitfc^ 0 
[04] ^r^y^<oiBfi<o»ll!8S:^i- 

[05] ^wt-y7yy-/^nioii^^t 
^ t y f ft - i/7^ y -/^^si 5c 

[0 6] *3BWro*-^r^y-^«)«BS*tt«rttWi- 
-6^®0-e^5o 

[0 7] ^t->?7^y-/^^tiTiitfc5o 

1 i?y ^ :y^:*Iftffc 

2 ^mn 

2 a ^m^-r^ 

4 A, 4B ^y^fflWE 

5 Jfy^tg 

6 A, 6B itlhSU 

s a, 8 b y-\?mttz*^yymm 

9 tf'rX'g 

10 ±9 5 y^^^S 

11 i?9 * s/^^Sft: 

1 2 #mJi 

1 3 A, 1 3 B *ST-«« 

1 4 a, 1 4 b ^^ma;^ 

1 5 ir 7 =: y ? 

1 6 A, 1 6 B ^cm^ffi 

1 7 a, 1 7 b &±mm 

1 9 A, 1 9B ftmMM 

2 0 

3 0 wmmtbwm 



(5) 



%fffl 2000-12186 




[04] 




[HI 5] 





[07] 



